Since its inception in 1999, the New Jersey Transit Village Initiative was designed to encourage smart growth near transit stations. That is, it was intended to foster transportation-efficient community redevelopment and revitalization centered on transit facilities (rail stations and bus hubs). It was believed that such an increased transit focus would reduce traffic congestion and lead to more walkable environments around transit stations.
To be considered for designation by the state, a municipality must adopt land use entitlements necessary to advance transit-oriented development (TOD) and demonstrate a commitment to redeveloping the 0.5-mile area around the transit facility into compact, mixed-use neighborhoods with a strong residential component. Specifically, according to the 2009 Statement of Qualification for Transit Village Designation, several measures used to evaluate potential transit villages include the presence and potential for affordable housing, bicycle and pedestrian improvements, place-making efforts (e.g., provision of public amenities such as parks, plazas, and historic resources), a local management organization (e.g., special improvement districts, chamber of commerce, urban enterprise zone, or main street organization), and community events. The New Jersey Transit Village Initiative is a unique smart growth program that supports TOD by providing incentives to municipalities to encourage redevelopment and revitalization near transit facilities. It is the only program that encourages municipalities to comprehensively plan in a holistic manner around a transit station or bus terminal, Newark Light Rail system, a relatively small, intraurban subway system that has expanded to connect the city's two rail stations, Newark Penn Station and Broad Street Station. In southern New Jersey, NJ Transit provides rail service between Philadelphia, Pennsylvania, and Atlantic City, New Jersey; Southeastern Pennsylvania Transportation Authority (SEPTA) provides service from two stations in and near Trenton, New Jersey, to Philadelphia; and Port Authority Transit Corporation (PATCO) provides service from Philadelphia to the suburbs of southern New Jersey. The RiverLine, completed in 2004, connects Trenton and Camden, New Jersey, and was developed partly to spur economic development in older industrial communities along the Delaware River.
The 23 New Jersey transit villages are listed in Table 1 , along with several descriptors (year designated, home municipality and county, rail line that runs through, 2008 average rail boardings, and 2008 population estimates). Figure 1 illustrates transit village locations in the context of New Jersey's rail network. All but the Pleasantville Transit Village, which is located near Atlantic City, contain rail stations; Pleasantville is focused strictly on a bus terminal. The degree of patronage varies widely at the various transit village stations, as does their distribution throughout the state.
Six New Jersey transit villages were investigated as case studies to document the changes that have occurred since designation and to inform the statistical analysis that follows. Belmar, Burlington City, Metuchen, and Journal Square in Jersey City, New Jersey, rep resent four rail lines and geographies and are discussed in detail later. Because of space limitations, the other two case studies (Bound Brook and Pleasantville) are discussed only briefly in this paper.
theoretiCal framework
It is well known that access to transportation facilities, particularly rail stations, provides a premium to residential property values. Alonso demonstrated it formally, showing that improved accessibilityas expressed by lower commuting costs to a central business district (CBD)-should motivate increases in property values for any given location within commuting distance of that CBD (2) . Studies that have evaluated property value changes around transit stations have yielded mixed results (3, 4) . The consensus is that land prices are enhanced, but the nature of the enhancement differs between commercial and residential properties. Specifically, the values of residential properties very close to rail stations sometimes appear to suffer (5) . The mixed results that are found in many studies may be attributable to how the planning for development is implemented around a station. A transit station with large amounts of parking or zoning restrictions on development may not yield the same property price appreciation (3, 5) . 
FIGURE 1 Locations of New Jersey transit villages.
Another important feature of transit villages (and TODs) is that various amenities unrelated to accessibility (e.g., sidewalk enhancements, public plazas, and architectural features) often are part of the overall plan. These amenities also can enhance property values (6) . Hedonic analysis has been applied to isolate some of these features (7, 8) . Many municipalities designated as New Jersey transit villages have a mix of features that enhance walkability, at least near the transit station. Although data are not available at this level of detail, the analysis conducted here captures accessibility and amenity features as well as a likely indicator of an active community planning process (as expressed through the New Jersey transit village designation).
Two recent studies examine property appreciation along two new light rail systems in New Jersey, RiverLine and HBLR (9, 10) . Both studies use repeat sales data, enabling the analysis of changes before and after opening of the lines. Pertinent to this study is that the RiverLine seems to have had a neutral effect at best on housing price appreciation, except some subsamples (e.g., in low-income areas, which saw an increase). The HBLR study found price appreciation as far as 0.5 mile from its most remote stations, which was offset by a slight nuisance effect for those properties immediately next to the line. The context and economic opportunities of each line are quite different. The RiverLine runs through declining industrial towns along the Delaware River, whereas a good portion of the HBLR runs along New Jersey's densely populated and rapidly developing so-called Gold Coast, directly across the Hudson River from Manhattan; however, much of the Gold Coast itself is omitted from this analysis because of its proximity to alternatives that transport commuters directly to Manhattan. Two New Jersey transit villages are in municipalities along the RiverLine, and none are at an HBLR station; however, a Jersey City PATH station not too far from the HBLR is the focus of one.
Case studies
Case studies were conducted of six transit village municipalities, with the intent of informing the statistical analysis discussed later. Four case studies are elaborated in detail; the other two (Bound Brook and Pleasantville) were distinct locations, and a brief description of each is provided before the more in-depth descriptions of the case studies for Belmar, Burlington City, Metuchen, and Jersey City's Journal Square.
Bound Brook is a mixed-income community with low-income immigrant neighborhoods near the rail station and middle-income areas farther away. The downtown area near the station has been plagued by floods from the confluence of the Millstone and Raritan rivers (most recently, in August 2011). Even though various sidewalk and road enhancements have been built near the rail station, development in Bound Brook has been stalled pending a solution to the flooding from the U.S. Army Corps of Engineers. Because of this rather unique barrier to further development, a detailed case study does not provide additional insights.
Pleasantville is a low-income minority community located outside of Atlantic City. The transit village is focused on a bus terminal (no rail service). A site visit revealed that many Pleasantville storefronts are vacant, and development has not thrived. Selected as a transit village partly to locate a transit village in southern New Jersey, Pleasantville likely exhibits distressed economic activity as a result of the general economic downturn. Because of the unique character of this case study, Pleasantville does not add much to the overall analysis. On-site observations (June 2010) suggest that the area surrounding the Belmar Station is in transition. The area is dominated by surface parking and several unoccupied parcels. However, a newly completed project-a three-story mixed-use residential-over-retail building-is an indication of what the future might hold ( Figure 2 ). This building is a good example of the type of structure that would be suitable for a suburban TOD location.
Directly east of the station and rail right-of-way is a large shopping center comprising several one-story buildings and copious surface parking. The buildings are oriented toward the parking, not the street, creating a less-than-ideal pedestrian environment. A large pedestrian plaza is located between the shopping and Main Street. Although a potential amenity, the plaza is neither well connected to the station nor particularly friendly to visitors who might wish to linger and enjoy the local scene (because it lacks street furniture and the like).
Graphical analysis suggests that residential property values for Belmar Borough increased relative to the comparison region (central New Jersey) starting in about 2001-02, just before the New Jersey transit village designation (Figure 3a) . After the designation, the divergence in growth rates persisted. Still, it is difficult to link the rise in home prices to the designation. Instead, the borough's emphasis on solid planning practice may have been the key factor leading to positive local development.
Burlington City
In March 2007, Burlington City was designated a transit village and received $100,000 to help fund a redevelopment plan for the area around its NJ Transit RiverLine Burlington Towne Centre Station. The RiverLine connects Burlington City to the north with Trenton (20 minutes), where riders can access the Northeast Corridor Line traveling to New York, SEPTA, and Amtrak (National Railroad Passenger Corporation). The RiverLine also connects Burlington City to the south with Camden (30 minutes), where riders can reach Philadelphia via PATCO. Burlington Towne Centre Station is one of two stations in the municipality; the other is the Burlington South Station, located about 0.6 mi to the south. With more than 400 years of settlement history, Burlington City is one of New Jersey's most historic urban areas. Its main thoroughfare contains more than 40 structures designated as historic by the state or national government. The community is walkable, with wide sidewalks and short blocks, vestiges of its past. Recent improvements to pedestrian infrastructure (e.g., rebricking and repointing the sidewalks) help to reinforce the community's historic nature.
The RiverLine fostered what a former mayor termed a renaissance: six downtown businesses opened during the first year of the line's operation. Burlington City's current transit village redevelopment plans call for 120 homes to be built, including at least 29 affordable units. A new master plan is currently being developed with aid from the Delaware Valley Regional Planning Commission that includes a community visioning process, a land use and circulation plan, and design guidelines to ensure that the transit-friendly downtown revitalization seeks community input. Burlington City is actively planning the redevelopment of several properties. Whereas the previous mayor championed the New Jersey transit village program, a change in administration and personnel shortly after transit village designation led to political and financial support for the effort being redirected to other ventures.
Average property values in Burlington City are lower than average for southern New Jersey, and the area's recent property value trend also has been below the regional average (Figure 3b ). The New Jersey transit village designation does not yet appear to have had a detectable effect on property values; however, given that the designation was in 2007, it may be too soon to assess any impact. The RiverLine was built in 2004, partly as a revitalization strategy for communities along the Delaware River, and no discernible impact on property values in Burlington City has been noted from the completion of the RiverLine.
Journal square (Jersey City)
Journal Square is the most urban and most populated of the New Jersey transit villages. Whereas considerable redevelopment has occurred elsewhere in Jersey City, particularly along the waterfront and near some HBLR stations, little redevelopment has taken place at Journal Square. Dating from the 1970s, the Journal Square Transportation Center comprises a 10-story office tower, a grade-separated pedestrian plaza, and a parking deck. The area surrounding the station is currently dominated by several surface-level parking lots, congested traffic, and marginal businesses. Pedestrians accessing the station currently are at a disadvantage, having to cross overly wide roadways such as nine lanes of traffic on JFK Boulevard. Despite Journal Square's shortcomings, the seeds of a truly livable, transit-supportive community are in place.
In October 2008, the mayor announced an ambitious plan to transform Journal Square into a pedestrian-friendly commercial and residential urban center. The so-called Vision Journal Square intended to remake the 244-acre site by adding more than 10,000 new housing units, millions of square feet of commercial space, 9 acres of parks and open plazas, and a 2-mile greenway connecting the renovated Journal Square Station with the city's redeveloped waterfront to create the longest continuous urban walkway in the nation. To date, plans are on hold, primarily because of disagreements over how to proceed and the current economic climate.
For several years before this ambitious plan for Journal Square, Jersey City was the site of considerable residential and nonresidential redevelopment. Because property valuations are based on all of Jersey City, conclusions cannot be drawn for the trends around Journal Square. For Jersey City, a divergence is apparent from the northern New Jersey average growth (starting in about 2004; Figure 3c ). Residential property values are higher than the northern New Jersey average, most likely due to the high-end waterfront developments opposite Manhattan.
metuchen Borough
In 2003, Metuchen was designated as the eighth New Jersey transit village. Metuchen's NJ Transit station is located on the Northeast Corridor Line and provides easy northward access to Newark and New York City and southward access to New Brunswick, Princeton, and Trenton, New Jersey. Metuchen has actively pursued smart growth and transit-friendly development policies since the 1980s in an effort to promote a dense and vibrant town center, including businesses marketed to commuters (e.g., restaurants, dry cleaners, and other services).
Metuchen has made efforts to enhance its central core, which includes the area near the station. The borough has a lively central downtown district located on about 0.25 mi along Main Street, primarily between the rail station and Middlesex Avenue. Composed of mostly first-floor businesses with office and residential uses above that create a continuous street wall and an attractive shopping area, this district exists despite the significant presence of automobile-oriented shopping nearby. The borough has helped to foster the redevelopment and infill of more than 100 acres of land into mixed-use, commercial, and civic space. The borough has created more than 500 affordable and market-rate residential units within a 10-minute walk of the station, including one development with 105 residences. Another new development will include four mixed-use retail and residential buildings providing at least 121 new residences and a new 15,600-square-foot grocery store.
The borough also has sought to enhance its pedestrian amenities. A major campaign focusing on calming traffic and pedestrian-friendly streets culminated in Walk Metuchen, a program funded by the Robert Wood Johnson Foundation that mapped a system of walking paths to promote a healthy lifestyle. The paths connect outlying parts of the community with its downtown and the station.
Residential property values in Metuchen are slightly below the average for central New Jersey (Figure 3d ). The local growth trend of residential property prices also is somewhat below that of the broader region, which is surprising because Metuchen has some very attractive TOD features.
findings and lessons learned
The case studies indicate that for these four municipalities, there are a variety of development activities that are being planned or are occurring beyond those funded by transit village funds. Other transit villages do not necessarily have this level of activity (e.g., Pleasantville and Bound Brook). Thus, one lesson appears to be that the level of development activity may not be strictly linked to whether the state has designated a community as a transit village. In fact, active planning initiatives and committed leadership probably are required to obtain the transit village designation, although political considerations have played a role in some cases. Likewise, this leadership is subject to change and, as in the case of Burlington City, may result in a corresponding change in commitment to leveraging the value of having a transit station.
Cross-seCtional analysis
The case studies provide a basis for understanding the results of a cross-sectional analysis of municipalities. Data were gathered on residential property values and other factors generally known to influence property values in order to conduct a hedonic regression analysis. The key variable of interest was a control for whether a municipality was designated as a New Jersey transit village.
Models are estimated on the basis of municipal-level averages in an attempt to control for other policies that affect municipal-level property values. Most hedonic models use individual property data. However, the objective here is to examine overall effects associated with the transit village instead of the details of how distant a property is from transit; thus, this approach is more appropriate. Much of the readily available data is also recorded at the municipality level, making this level a convenient unit for analysis. Housing values often are lower when very close or adjacent to a rail station because of various negative externalities (such as increased traffic and noise, and possibly perceptions of crime); however, values increase within a short walking distance (5). Thus, the municipal level should average out these very localized effects and give a better indication of whether the New Jersey transit village designation has any effect on overall municipal housing values. In an analysis of Philadelphia suburban house values, one study found little difference between aggregate census tract and microdata estimations, which lends additional support to a municipality-based analysis (11) .
A cross-sectional model of the change in property values between 2000 and 2008 is estimated on the basis of average equalized assessment values. This allows determination of whether property price changes between 2000 and 2008 have been stronger in New Jersey transit villages (as identified in 2008) than elsewhere in the state, ceteris paribus. Average residential sales data are also available but provide only a sample of housing values based on properties that sold in a given year; sales data also include non-arm's-length transactions, which may cause additional problems. The upshot is that assessed values provide a more reliable measure of value.
The key variable of interest is whether a transit village has been designated in the municipality. Additional details are needed on each municipality's typical property characteristics: the quality and quantity of its residential structure(s) and nature of its lot sizes (q), the demographic composition of its neighborhoods (n), its access to major job and retail marketplaces (m), the quantity and quality of the public services it provides (s), the typical residence's share of the tax burden to pay for those services (t), and the magnitude of demand pressures on the municipality's residential market during the study period relative to those engaged elsewhere in the state (d).
The basic model applied is This approach of using the change in property values has been applied elsewhere (10, (12) (13) (14) .
data Relevant data were collected at the municipality level. Data sources and additional notes on the data derivation are provided in Table 2 . The dependent variable is change in residential property valuation. The precise measure used for it is the equalized assessment value, which is an average of the preceding 3 years of the total aggregate equalized valuation by municipality. It also includes the assessed valuation of Class II railroad property. The objective of equalizing value is to adjust for any differences in assessment measures used by different municipalities. The total value, available by municipality, is divided by the total number of housing units in the municipality (obtained from the New Jersey Department of Labor and Workforce Development). The equalized values are indexed with the housing component of the area's consumer price index. The regional index for the New York metropolitan area is used for the Note: SD = standard deviation; ASK4 = New Jersey Assessment of Skills and Knowledge; CPI = consumer price index; GIS = geographic information system; -= not applicable.
northern New Jersey counties within the North Jersey Transportation Planning Authority region, and the regional index for the Philadelphia metropolitan region is used for the southern New Jersey region (the remaining counties). The key independent variable of interest is whether the municipality is a designated New Jersey transit village. These data (including year of designation) were obtained from the New Jersey Department of Transportation.
Two educational variables were collected: SAT scores and the New Jersey Assessment of Skills and Knowledge percent proficiency levels. These scores were averaged for all schools within a school district and associated with the appropriate municipalities. To gauge school quality within a municipality, school districts were mapped and assigned to the appropriate jurisdiction. When residents of municipalities sent students to schools located outside their borders (to a regional school or through send-receive relationships) these municipalities were associated with the appropriate district. (SAT scores and New Jersey Assessment of Skills and Knowledge proficiency levels are compiled by the New Jersey Department of Education, which also maintains a list of sending-receiving agreements. Regional school service areas were determined by staff.)
Population estimates for municipalities were obtained from the New Jersey Department of Labor and Workforce Development. Land area was obtained from the U.S. Census. Population density was calculated for each municipality.
Tax rate information is derived from the equalized tax rate, which equalizes the relative assessment across municipalities. The state creates a statistically designed measure based on sales data to develop state equalization ratios, which are multiplied by general tax rates to calculate equalized tax rates. Data were obtained from the New Jersey Department of the Treasury.
Derived variables include geographical measures, such as the distances from the municipality centroid to New York City and to Philadelphia. From this value, a variable is calculated to proxy for distance from the Northeast Corridor (largely following the rail line between Philadelphia and New York City):
. Transit station locations were geocoded to identify municipality locations.
Land use and land cover data are a composite of a land use and land cover analysis developed by the New Jersey Department of Environmental Protection for 1995 through 1997, updated for 2000 with image information developed at the Rutgers University Center for Remote Sensing and Spatial Analysis. From these data, the undeveloped land variable-less acreage acquired as open spaceis derived as a percentage of total acreage in the year 2000 for each municipality. Average residential lot size (in acres) in 2000 also was derived from these data for each municipality.
Municipalities with historic preservation ordinances were identified from data compiled for another study (15) . Those municipalities that are part of the Certified Local Government (CLG) Program were identified. CLGs are eligible to receive grant funding for historic preservation from the U.S. National Park Service.
Various data were compiled from the 2000 U.S. Census: median number of rooms per housing unit for each municipality in 2000; percentage of total housing units that were built before 1960 for each municipality in 2000; percentage of total housing units that are seasonal units for each municipality in 2000; percentage of the total population that is between the ages of 3 and 18 years for each municipality in 2000; percentage of minority populations for each municipality in 2000; and poverty rate in 1999.
analysis results
The cross-sectional residential price change was modeled as the change in value between 2000 and 2008. One could hypothesize that the transit village variable is endogenous-that is, only the municipalities that are successful at development successfully apply for transit village status. An instrumental variable model was explored to examine this hypothesis, but all instruments tested were weak. Thus, the focus is on an associative analysis, and conclusions cannot be drawn about a causal effect. The case studies suggest that not all New Jersey transit villages had engaged in successful planning and development activity before designation, so this approach to the analysis is not unreasonable.
According to the results of the ordinary least squares model (Table 3) , municipalities designated as New Jersey transit villages after 2000 are associated with increases in assessed values between 2000 and 2008. The coefficient value is statistically significant but relatively small, potentially for two reasons. One is that the area directly affected by proximity to the bus, the train station, or both may be small, for example, within 0.25 to 0.5 mile of the station(s); such size weakens the overall effect at the municipal level, at which measurements are made in the model. The other may be that, while statistically significant, the property value impacts of transit village status simply are not very important in the overall scheme of things. This outcome certainly appears to be the case, given that not all transit villages in New Jersey seem to have used the benefits of their specialized status to the best advantage (as discussed in the case studies).
Most of the results on the control variables meet theoretical expectations. With regard to housing attributes (q), a greater share of seasonal housing units tend to improve appreciation rates in New Jersey and more rooms per unit, larger shares of older housing stock, and larger-than-average parcel sizes tend to dampen the ability of residential properties to appreciate during the study period in New Jersey. The value-dampening effect of larger parcel sizes could imply a growing preference for smaller parcels over larger ones.
For neighborhood attributes (n), the municipality poverty rate and share of population that is of school age had positive effects. But a high share of population with minority status, the presence of a historic district or a historic preservation ordinance, and population density (squared) have deleterious effects on appreciation rates. Whereas a positive effect of low poverty rates might be somewhat unexpected, it undoubtedly displays a convergence effect; that is, the parameter for poverty rates-rather than that for low property values-shows that lower-value properties tend to appreciate more rapidly percentagewise than do higher-value properties.
The dampening effect of a national historic district is unexpected given findings from many studies of residences outside of New Jersey that use property-level data. Perversely, it could be that those areas that are in need of economic development find a way to become a national historic district as a means to enhance value or at least development. In contrast, a positive association is found for those areas that have become members of the CLG program, which enables the areas to receive planning grants from the U.S. National Park Service for historic preservation. This effect appears to be driven by correlation with the historic district dummy variable (about 0.77), because removing the latter renders the CLG dummy insignificant. When the CLG variable is removed, the historic district dummy remains negative but with a lower significance level. Neither vari-able shows any interaction with the transit village dummy when removed from the model in turn. The transit village coefficient is robust with respect to these independent binary variables for these two aspects of historic designation by municipality. The full model is shown in Table 3 .
The market variables (m) are more in agreement with expectations. Homes farther from the closest CBD (mostly old urban cores) tend to appreciate more. Being away from the main New York-Philadelphia corridor also is associated with lower appreciation rates. Still, homes closer to New York City do not appreciate as quickly as those farther from it. Finally, municipalities with a PATH station tend to have higher-than-expected appreciation rates, even after Jersey City is omitted from the analysis. The appreciation rates of those municipalities with a PATCO or NJ Transit commuter rail station are not superior to those without after controlling for all other cross-sectional variables.
Public services (s) were strictly measured in the form of education-SAT verbal scores and math proficiency in the fourth grade (on the ASK4 math test). Fourth grade math proficiency had no statistically significant bearing on appreciation rates. However, area municipalities with students who attained higher-than-average SAT verbal scores tend to have properties that do not appreciate very rapidly. As with poverty rates, this latter effect also may be one of convergence because SAT scores are perhaps the single-bestknown measure of school quality as perceived by homeowners, and SAT scores are fairly stable over time. Hence, places with higher-than-average SAT scores tend to have higher property values to begin with.
Tax burden (t) results met expectations. In municipalities with relatively high tax rates, home values tend to rise slowly; municipalities that secured large shares of funding from the state-those that tend to have relatively poor tax bases-tend to grow more slowly.
Finally, demand-based pressures (d) have a small positive effect. Land area of the municipality has a positive appreciation effect, and share of undeveloped land in the municipality has a positive effect (albeit not statistically significant). The density of residential units leads to increased appreciation, likely representing increased demand in some municipalities. In sum, the cross-sectional analysis reveals some evidence of a positive association between New Jersey transit village designation and increases in residential property values after controlling for many other factors that affect residential property values. Still, this finding is not robust to the use of more sophisticated statistical approaches that can control for causality. The overall implication is that whereas residential properties in New Jersey transit villages may have appreciated more than they did elsewhere in the state, the increases may have been due to unmeasured characteristics of the transit village municipalities before the actual designation. That is, the forward-looking perspectives of the policymakers who enabled the transit village designations may well have been the root cause of any home price appreciation that might have been observed, rather than the privilege and reward of the designation itself. Evidence from the case studies supports this interpretation.
disCussion and ConClusions
This analysis of residential property values provides some evidence of an association between New Jersey transit village designation and increased property values. Although the original intent was to develop a causal model with an instrumental variable, it was not possible to find a suitable instrument to represent the designation. The New Jersey transit village designation might not be endogenous; that is, it might be exogenous to the change in value of residential property. Evidence compiled for the case studies suggests that, at times, political factors-rather than any other preceding conditions (e.g., enhanced planning)-may result in transit village designation. Statistically significant associations were found in a cross-sectional analysis.
The case studies show wide variation in what the transit villages have accomplished in terms of development. Some evidence indicates that the municipalities that have taken steps to encourage TOD, through proactive planning or professional capabilities, have seen increases in residential property values. New Jersey transit village designation may simply be an indicator of how a municipality has been able to take advantage of opportunities provided by the state.
The New Jersey transit villages in the data represent many different characteristics. One is accessibility, but these areas also embody TOD amenity characteristics or at least plans to improve amenities. Thus, to a large extent, the statistical analysis captures difficultto-measure factors in both the variety of what municipalities have accomplished and what the planning capacity within each municipality may be. Thus, even though the statistical analysis has many caveats, the fact that an association between New Jersey transit village designations and increased property values is found suggests that these difficult-to-measure factors may have a positive influence in these municipalities to some extent. 
